146.
ON THE RELATIVE  DENSITIES  OF HYDROGEN AND OXYGEN.   (PRELIMINARY NOTICE.)
[Proceedings of the Royal Society, XLIII. pp. 356—363, 1888.J
THE appearance of Professor Cooke's important memoir upon the atomic weights of hydrogen and oxygen* induces me to communicate to the Royal Society a notice of the results that I have obtained with respect to the relative densities of these gases. My motive for undertaking this investigation, planned in 1882f, was the same as that which animated Professor Cooke, namely, the desire to examine whether the relative atomic weights of the two bodies really deviated from the simple ratio 1 :16, demanded by Front's Law. For this purpose a knowledge of the densities is not of itself sufficient; but it appeared to me that the other factor involved, viz., the relative atomic volumes of the two gases, could be measured with great accuracy by eudiometric methods, and I was aware that Mr Scott had in view a redetermination of this number, since in great part carried out|. If both investigations are conducted with gases under the normal atmospheric conditions as to temperature and pressure, any small departures from the laws of Boyle and Charles will be practically without influence upon the final number representing the ratio of atomic weights.
In weighing the gas the procedure of Regnault was adopted, the working globe being compensated by a similar closed globe of the same external volume, made of the same kind of glass, and of nearly the same weight. In this way the weighings are rendered independent of the atmospheric
* "The Belative Values of the Atomic Weights of Hydrogen and Oxygen," by J. P. Cooke and T. W. Richards, Amer. Acad. Proc. Vol. xxni., 1887.
t Address to Section A, British Association Report, 1882 [Vol. n. p. 124].
t "On the Composition of Water by Volume," by A. Scott, Roy. Soc. Proc., June 16, 1887 (Vol. XLII. p. 396). adjustments are correct there will be produced, under the action of that circular grating, an effect much greater than would result if the sound-waves were allowed to pass on without any obstruction. The only point difficult of explanation is as to what happens when the system of zones is complete, and extends to infinity, viz. when there is no obstruction at all. In that ,case it may be proved that the aggregate effect of all the zones is, in ordinary cases, half the effect that would be produced by any one zone alone, whereas if we succeed in stopping out a number of the alternate zones, we may expect a large multiple of the effect of one zone. The grating is now in the right position, and you see the flame flaring strongly, under the action of the sound-waves transmitted through these alternate zones, the action of the other zones being stopped by the interposition of the zinc. But the interest of the experiment is principally in this, that the flame is flaring more than it would do if the grating were removed altogether. There is now, without the grating, a very trivial flaring f; but when the grating is in position again—though a great
